Abstract: Food security at the household level remains a major issue in South Africa and for many other developing countries, particularly those in Africa. As a means of ensuring food security in KwaZulu-Natal province, various food security intervention programmes were launched. Nonetheless, food security remains an issue among households in the province. This paper estimates the household food security status of the "One Home One Garden" (OHOG) beneficiaries against that of non-beneficiaries and assesses the determinants of household food security status in Maphumulo. A stratified random sampling technique was used to sample 495 households (including 330 OHOG beneficiaries and 165 non-beneficiaries). The status of household food security was estimated by means of a "Household Dietary Diversity Score" (HDDS). Additionally, a Household Food Consumption Score" (HFCS) tool was employed to supplement the HDDS. The results showed that food consumption patterns were characterized by medium (4.89) and average (4.22) HDDS for the OHOG beneficiaries and non-beneficiaries, respectively. Taking HDDS as a proxy for household food security, an independent samples t-test (Levene's test-equal variances assumed) reveals a significant (p < 0.001) relationship between the sample means of the two groups. A greater proportion (65%) of the OHOG beneficiaries had an acceptable (≥35) HFCS level, whereas just over half (54%) of the non-beneficiaries fell in the borderline (21.5 to 35) HFCS level. The determinants of household food security status were elicited by means of a binary logistic regression model. The results revealed that education (p = 0.036), receiving infrastructural support (irrigation) (p = 0.001), and participation in the OHOG programme (p = 0.000) positively influenced the food security status of households, yet household income (p = 0.000) and access to credit (p = 0.002) showed a negative correlation. This paper proposes that government and developmental agencies, in their efforts to enhance food security through food security intervention programmes, should support households by investing in education and agricultural infrastructure, as well as giving priority to smallholder infrastructural irrigation support for households that largely rely on rain-fed systems.
Introduction
South Africa is mostly perceived to be food secure, either in relation to producing sufficient staple food or in its ability to import sufficient and nutritional food for its populace [1, 2] . However, while South Africa is seen as food secure at a macro level, Hart et al. [3] and Mkhawani et al. [4] have argued that at the household level, food security is still a critical challenge for some. As a means to is to estimate the food security status between the "One Home One Garden" beneficiaries and non-beneficiary households in Maphumulo Local Municipality.
Methodology

Selection and Description of the Study Area
Maphumulo Local Municipality is found in iLembe District of KZN in South Africa. Maphumulo Local Municipality is predominantly rural and has the poor absorptive capacity of the local economy. The search for a better quality of life has resulted in a loss of human capital for the municipality, which further weakens the ability of the local economy to grow. The study area falls within the government's priority food security pilot project. iLembe District Municipality has four local municipalities: KwaDukuza, Mandeni, Maphumulo, and Ndwendwe. Maphumulo Local Municipality consists of 11 wards but only three wards were selected for inclusion in this study, namely Wards 3, 6 and 10. Wards 6, 3 and 10 represents low, restricted and high agricultural potential areas, respectively. Hence, these wards were purposely selected because of their different agricultural potentials. According to Mugenda and Mugenda [28] , purposive sampling is part of the multi-stage sampling used to obtain the location in which units of observation (study) have the required characteristics. Another reason for selecting these wards was that the food security intervention programme, "One Home One Garden", of interest in this paper, was widely implemented in these wards. From each ward, three sub-wards were randomly selected. Fifteen (15) pieces of paper were cut (each with a name of one of the sub-wards) and put in three separate containers according to the ward. From each container, three pieces were handpicked with eyes closed. The names on the picked pieces of paper were confirmed to be Mabhobhane, Masiwela, Mangongo, representing Ward 3; Mbitane, Sihlushwaneni, UMpumulo, representing Ward 6; and KwaNdaba, Ntombiyahlunina, Nyamazane, representing Ward 10. In total, nine sub-wards were selected for investigation. 
Methodology
Selection and Description of the Study Area
Research Design
A cross-sectional descriptive research design that encompasses quantitative research methods was used to conduct the study in assessing the status of household food security among the beneficiaries and non-beneficiaries of the "One Home One Garden" programme in Maphumulo Local Municipality [30] . Creswell [31] stated that a descriptive research method gathers information about the present situation. The design allowed the researcher to assess household food production levels, household food consumption patterns, and household food sources. This study made use of the descriptive cross-sectional research design because it describes rather than judges or interprets the situation. This method was considered to be appropriate because it was less costly both in terms of money and time, but also because it enables rational and sound conclusions. Furthermore, it allows the use of a structured questionnaire as the research instrument and produces empirical evidence about the current food security status of households.
Description and Selection of Participants
The target population included both the beneficiary and non-beneficiary households of the "One Home One Garden" programme. To ensure equal representation, the researcher used stratified random sampling from a presumed homogenous population of households in Maphumulo Local Municipality. Stratified random sampling divides the population into smaller groups, or strata, based on shared characteristics. The benefit of a stratified sampling procedure is the possibility to classify subgroups of a population and frame a sample that reflects the subgroups. The sample is therefore deemed to be more representative of the population within the identified subgroups [31, 32] . A complete sampling frame of households that participated in the "One Home One Garden" programme was obtained from the Maphumulo Local Agricultural offices. According to the Maphumulo Local Agricultural office's "One Home One Garden" inputs distribution list for 2014/2015, there were 750 beneficiaries of the "One Home One Garden" programme in the study areas. As for the non-beneficiary households, it was difficult or nearly impossible to obtain a complete list (sampling frame) of the households. Using the "One Home One Garden" beneficiary household sampling frame to estimate an appropriate or required sample size, a sample size calculator at a 5% confidence interval (margin of error) and 95% confidence level was used, as is commonly done in quantitative research [33] . A sample size of 330 and 165 "One Home, One Garden" beneficiary and non-beneficiary households, respectively, was obtained. The total sample consisted of 495 households that were randomly picked from each strata. A household in this paper is described as the family structure of people who reside in one homestead, working and eating together as a family. The actual respondents in the household were the persons who were responsible for household food preparation. In the absence of those, an adult member involved in food preparation who was available at the time of the study was selected to participate.
Data Collection
A survey method was used to collect data through a pretested questionnaire in November 2015 (avoiding unusual times such as funerals, weddings, feasting events, and social grant pay-out dates). November falls within the main crops growing season (October-April) in South Africa. The pretesting of the questionnaire was done to ensure that the questions to be asked were relevant to the study's focus and to ensure that the persons being interviewed would be able to answer without being limited. The idea of pretesting the questionnaire was therefore to make sure that the instrument would be able to capture as close as possible to a true reflection of the household's food security status. During the pretesting stage, ethnographic fieldwork practice was applied to ensure that the researcher obtained a thick description of the household's food security status and the livelihood conditions of Maphumulo Local Municipality. The researcher resided in the study area to gain a better understanding of the socioeconomic characteristics of the target group; this also helped the researcher to identify key issues that affect the stability of household food security in the study area. The researcher made full and accurate notes of what transpired.
Prior to the survey, ethical clearance was obtained from the University of Zululand Research Ethics Committee (UZREC) and respondents were required to sign a consent form that was translated in the native isiZulu language. The survey was conducted at the household level and a structured questionnaire was used to collect data. In view of this, it could be argued that the advantage of a structured questionnaire is to allow respondents to answer questions as quickly as possible and that respondents answer exactly the same questions, making the research method reliable. The questions included household characteristics such as demographics (gender, age, education, marital status); farm specific characteristics (crops and livestock production information); food and non-food expenditure; 24-h recall food security questions; extension support-related information; employment status; income; agricultural activities; and factors affecting the food security status. Prior to the data collection process, four research assistants were trained to help collect data from the three wards in the study area. The training of research assistants is important to standardise data collection in order to minimise variations in the data collection procedures that may bias the results [28] . Hoey [34] suggested that providing training to research assistants is intended for those persons new to the research approach. Here, the trainer (researcher) discussed, for example, the centrality of field notes in conducting the research. The research assistants were familiarised with the questionnaire and some points to consider in collecting data. The questionnaire was translated to the native isiZulu language. The questionnaire sessions lasted between 15 min and 1 h. The questionnaires were interviewer-administered to alleviate the problem of misinterpretations or misunderstandings of words or questions.
Household Dietary Diversity Score (HDDS)
According to Swindale and Bilinsky [35] , the Household Dietary Diversity Score (HDDS) is the number of different food groups consumed over a given reference period. This is an attractive proxy indicator. However, the expanded set should be combined back into the original 12 food groups so that the total HDDS is based on the same 12 food groups. Therefore, this study adopts the 12 food groups proposed by the FAO, World Health Organization (WHO), and the Food and Nutrition Technical Assistance (FANTA) in calculating the HDDS [35] , which include: "cereals, roots and tubers, vegetables, fruits, meat-poultry-and-offal, eggs, fish and sea food, pulses-legumes-and-nuts, milk and milk products, oil/fats, sugar and honey, and miscellaneous" [36] . Different food groups ate by a household within a reference period represented the household dietary diversity and were based on a 24-h recall of food consumed by household members. Questions relating to dietary diversity were administered either at the individual or household level, creating the possibility of examining food security based on an individual's dietary nutritional quality and/or at household and intra-household levels. Dietary diversity (a qualitative measure) reflects household access to diverse foods; this is commonly used as an indicator for nutrient adequacy with regard to individuals' diets [37] . A dietary diversity questionnaire is a low-cost tool, quick and easy to administer [38] , wherein scoring and data analysis is straightforward. Here, indicators of household food insecurity are based on dietary diversity, food frequency, and food sources [38] based on the 12 food groups [35] .
Household Food Consumption Score (HFCS)
To supplement the HDDS, the paper makes use of the Household Food Consumption Score (HFCS). The HFCS is a seven-day quantitative aspect of food frequency or consumption pattern by the International Food Policy Research Institute (IFPRI) [39] . The HFCS is a frequency-weighted HDDS [39] . The HFCS is an indicator of dietary diversity and frequency of consumption, which is based on a food consumption record of the previous seven days' food consumption. It is computed using the consumption frequency of eight differing food groups: "main staples, pulses, vegetables, fruit, meat and fish, milk, sugar and oil" [39, 40] . The HFCS was used because it presents the possibility to calculate both dietary diversity and food frequency.
Data Analysis
During the data collection field work, data analysis was informal. This refers to the analysis of written field notes as the researcher writes them while making observations. Informal analysis reveals emergent themes while observing allows the researcher to shift attention in ways that can foster a more developed investigation. Upon withdrawing from the field, the researcher worked systematically through the collected data. Descriptive and inferential statistics were used to analyse data, expressing and testing assumed relationships between variables. Apart from the frequency distributions, measures of central tendency such as the mean, minimum, maximum, and standard deviation were used to describe the data. To estimate the food security status for the two sampled household groups-"One Home One Garden" beneficiaries and non-beneficiaries-the HDDS and HFCS indices were computed. Using the HDDS tool as a dependent variable (proxy of food security; refer to Sections 2.5.1 and 2.5.3), the determinants of the household's food security status were estimated by means of a binary logistic regression model after having employed a bivariate model (correlation coefficients) to explore whether a practical relationship existed between the dependent variable-household food security status-and the independent variables. If a significant relationship was established, then only those variables were investigated further using the binary logistic regression model.
Computing the Household Dietary Diversity Score (HDDS)
After collecting information related to the different food groups a specific household consumes, the food items were grouped into food groups. Currently there is no clear international cut off points for high or low HDDS levels, but for the purpose of this paper an average HDDS was computed per overall sample group (that is for the "One Home, One Garden" beneficiary and non-beneficiary households). Households which fell above the average HDDS level were treated as food secure and those that fell below the average HDDS level were treated as food insecure. The HDDS is a widely used tool and is promoted by the FAO and USAID as a proxy for food access. Therefore, the HDDS was used to serve as a proxy for household food security status in this paper (see Section 2.5.3). An increment in the dietary diversity of a household would generally reflect dietary improvement by a household. However, it should be noted that the quantity of the food consumed is not depicted by the dietary diversity score. Again, there is seasonal variation in dietary consumption, with other foods being available for a limited time in larger quantities and at a lesser cost.
Computing the Household Food Consumption Score (HFCS)
The Household Food Consumption Score is estimated using a typical seven-day food dataset through categorising food items into food groups and subsequently adding the consumption frequency of food items belonging to that particular group. A consumption frequency beyond 7 is captured as 7, and multiplied by the attained score for every food group by its weighting. Weighted food group scores are added together, and finally the HFCS, a continuous measure, is categorised into appropriate thresholds of food consumption groups as follows: 0 to 21 (poor), 21.5 to 35 (borderline), and above 35 (acceptable) [41] .
Binary Logistic Regression Model
The binary logistic regression analytical framework is appropriate for modelling dichotomous endogenous variables. For this paper, the HDDS proxies the household food security status, where households were classified into food secure (assigned a numeric value 1) and food insecure (assigned a numeric value 0) (see Section 2.5.1). The binary logistic regression model then provides a framework for detecting the likelihood of being food secure or otherwise (food insecure) by a household. The choice of the determinants of household food security status was guided by various studies, such as the works of Mannaf and Uddin [42] , Agbola [43] , Mango et al. [44] , and Zakari et al. [45] . Equation (1) portrays the specification of the binary logistic regression modelling:
where X i represents a set of parameters that determine the ith household's food security status. Z i is the odds of a household being food secure or not, a dichotomous dependent variable (coded with 1 if food secure, 0 otherwise). β 0 represents the model intercept and β 1 to β i represents the coefficients of the explanatory variables, X 1 to X ki .
where P i denotes the likelihood of the ith household's food security status being secure and (1 − P i ) is the likelihood of the household being food insecure. The odds (Y = 1 against Y = 0) define the proportion of the likelihood of a household being food secure (P i ) to the likelihood of being food insecure (1 − P i ); that is, odds = P i /(1 − P i ). Using the natural logarithm, the prediction is portrayed in Equation (3):
whereby the value of:
Z i is also denoted as the logarithm of the odds ratio in relation to a household being food secure, as portrayed in the regression Equation (5):
where Z i represents the household food security status (assigned a numeric value 1 if food secure and 0 if otherwise), β 0 is the vector of unknown parameters (intercept), and µ i denotes the error term.
Description of the Explanatory Variables Used in the Binary Logistic Regression Model
The explanatory (independent) variables inputted in the binary logistic regression modelling to elicit the determinants of household food security status include respondent' age, household size, household income, farm size, gender, marital status, education status, employment status, access to credit, livestock farming, receiving infrastructural support (irrigation), and participation in the "One Home One Garden" programme. Table 1 summaries the explanatory variables entered in the binary logistic regression modelling and their expected outcomes.
Age, household size, household income, and farm size were all measured and inputted in the binary logistic regression model as continuous variables. According to Abdullah et al. [46] citing Mango, age has an effect on the food security status of households. The age of respondents was measured in actual years since the respondent's birth date and was anticipated to negatively correlate with household food security status.
Household size represented the sum of members residing in a home together at the time of the study. The chances for a large household size to be poor are high [47] and therefore add more pressure on the household in terms of the number of people required to feed [48] . On the other hand, household size can mean the availability of family labour by delegating important farming activities to other household members; this is likely to boost the food security situation of a household [49] . Hence, the effect of household size on household food security status may not be predetermined. Household income, both farm and non-farm (including wages, government social transfers and remittances), contributes to the total household income in rural areas. The total income received by a household was measured in South African rand (ZAR) and converted to United States dollars (US$) for analysis purposes. Household income was expected to improve the status of household food security because the ability to purchase food largely relies on household income and asset (wealth) status [50, 51] .
In South Africa, smallholder farming households are described as engaging in farming activities on relatively small pieces of land due to limited access to arable land. Farm size in this paper refers to arable land and was measured in hectares. It was expected to have a positive correlation with the food security status of a household [52] , because more access to arable land suggests that the household can grow its own food, provided it has the necessary inputs and resources.
Gender, marital status, education status, employment status, access to credit, receiving extension support, practicing livestock farming, and receiving infrastructural irrigation support were measured and inputted into the binary logistic regression model as categorical variables. Elias et al. [53] pointed out that if both men and women have more equal participation in agriculture, production can be enhanced and with it the food security status. Therefore, the effect of gender as a variable (taken as a dummy variable, with male coded as 1, and 0 if otherwise) on the household food security status could not be predetermined.
Marital status, a dummy variable, was coded as follows: if a respondent was married they were assigned a numeric value 1, and 0 if otherwise. Married household caregivers are alleged to be better off in terms of their food security status in relation to their unmarried counterparts [54] . The marital status of the household caregivers was therefore anticipated to positively correlate with the food security status of a household.
Nnadi and Akwiwu [55] asserted that an educated farmer is in a better position to practice what he/she might have learnt from school in their farming projects. A respondent who had a formal education qualification was assigned a numeric value 1, and 0 if otherwise. Education status was therefore expected to positively correlate with household food security status.
Employment in this paper denotes the state of an economic active individual working either on a full-time and/or part-time basis and earning an income. Employment status was taken as a dummy variable (being employed-full-time or temporarily-was coded with a numeric value 1, and 0 if otherwise). A household with an employed individual increases its ability to consistently acquire food [56] . It was thus expected that the employment status would have a positive effect on the food security situation of households.
Access to credit in this paper refers to the ability of a household to obtain finance either as formal credit, referred to as debt from commercial banks, and/or semi-formal credit, which includes consumption credit (obtained from local shops). This variable excludes informal credit (debts obtained from friends and relatives). Access to credit was therefore taken as a dummy; if the respondent had access to credit they were coded with a numeric value 1, and 0 if otherwise. Credit, if acquired timely, can increase the likelihood of a household procuring production necessities such as seeds, chemicals, and fertiliser, among other inputs [57] , which could improve production and thus the household food situation [58] . Access to credit by households was therefore anticipated to positively correlate with household food security status.
Gebrehiwot [59] mentioned that households engage in livestock farming to assist with access to cash during times of need for food and other household items. Livestock farming is an increasingly important livelihood strategy in rural households. Livestock farming was taken as a dummy variable (if the respondent was engaged in livestock rearing they were coded with 1, and 0 if otherwise). Practicing livestock farming was expected to boost the food security status of a household.
Farmers under intensive irrigation management schemes have a higher likelihood of improving their food security state compared to dryland farmers. Receiving infrastructural support with irrigation technology taken as a proxy, receiving infrastructural support for irrigation was measured as a dummy variable (receiving support was coded with a numeric value 1, and 0 if otherwise). Irrigation infrastructure reduces the risk of crop failure and the increment in yields can be substantial if properly managed [60] , thus ensuring food security for the household.
As indicated earlier, the beneficiaries of the "One Home One Garden" programme received support from the government in the form of seeds, implements, and fertiliser, including training for home garden production. This was expected to boost the production of the beneficiary households and thus improve their food security status. Participation in the "One Home One Garden" programme by a household was measured as a dummy variable and was coded with a numeric value 1, and 0 if otherwise (for the "One Home One Garden" non-beneficiaries). Participation in the "One Home One Garden" programme was therefore expected to positively correlate with the household food security status. Table 2 shows a summary of the socioeconomic characteristics of respondents. The age of the respondents ranged from 19 to 86 years for all households. The mean age was about 53 years for all households. Household size ranged between 3 and 25 members for all households. The mean household size was about 12 members for all households. Household members consisted of grandchildren, parents, and other extended family members. Households income ranged from as low as US$ (United States Dollar (US$) converted from South African Rand (ZAR) on 5 July 2018. https://www.bloomberg.com/quote/USDZAR:CUR) 36.57 to US$ 512.07 for both groups. The mean income for the "One Home One Garden" beneficiaries was US$ 165.23, slightly lower than the mean for the whole sample of US$ 173.80. The mean income for the non-beneficiary households was slightly higher, at US$ 190.97. Farm sizes ranged from 2 to 16 hectares and from 1 to 34 hectares for the "One Home One Garden" beneficiaries and non-beneficiaries, respectively. The average farm size was about 6 hectares for both groups. The study sample was dominated by more (about 89%) females for all households. Married respondents are more likely to be the primary care givers in the household, and are responsible for food preparation for all household members. Married respondents accounted for a higher proportion (about 51%) of respondents for all households. The majority (about 93%) of respondents for all households had attained formal educational qualifications (these ranged from primary to secondary and up to tertiary levels of education). The results confirmed high unemployment levels in South Africa in general [25, 26] , particularly in rural areas, as revealed by the majority (about 99%) of all households that were not formally employed. Only about 4% reported temporary employment for the "One Home One Garden" non-beneficiaries. Only a smaller proportion (about 7%) of the "One Home One Garden" beneficiaries attested to having received credit support, with the majority (about 95%) of the total sample indicating that they had never received credit support. The results further showed that the majority (about 57%) of all households owned livestock (which included cattle, goats, sheep, chicken, and pigs). The results affirmed that the majority (about 78%) of the total sample indicated that they do not receive infrastructural support such as irrigation infrastructure from the government and relied on dryland crop production. By default, all (100%) households that participated in the "One Home One Garden" programme reported to have received support (extension) from the government through the Department of Agriculture and Rural Development (DARD), in contrast to the "One Home One Garden" non-beneficiary households. Despite the "One Home One Garden" non-beneficiaries denying receiving any support, some respondents mentioned in passing that they received assistance-for example, in the rabies control and dipping of their cattle-although it was not formal.
Results
Summary of Socioeconomic Characteristics of Respondents
Source of Household Food Procurement
Respondents were requested to indicate the means of household food procurement. The results revealed that the main source of food procurement by households was through government social grants (reported by the majority (53%) of the total sample) ( Table 3 ). This source of food procurement was more dominant (reported by about 74%) among the "One Home One Garden" non-beneficiaries. Further probing revealed that the government social grants were in the form of old age and child support grants. About 13% of the total sample (that is, 30% and 11% of the "One Home One Garden" beneficiaries and non-beneficiaries, respectively) relied on both their own agricultural production and market purchase as a means of securing food for their households. This is despite the revelation of Statistics South Africa [6] that many rural households in South Africa cannot afford to buy food, mainly because of their low buying power as a result of low income-generation opportunities. Own agricultural production, including gathering, hunting, and fishing, only accounted for about 13% for all households as a means of household food procurement. A smaller proportion (about 4%) of all households depended on their own agricultural production, market purchase, and borrowing as a way of procuring food for their households. Source: Survey data (2015). Table 4 illustrates the various food groups consumed by households. The majority (about 88%)-that is, about 82% and 92% of the "One Home One Garden" beneficiaries and non-beneficiaries, respectively-had consumed maize the previous seven days. Maize is a staple food in South Africa and forms the main ingredient in household meals; for example, it is used for porridge preparation and pap, which is a common local staple food. Similarly, beans and rice were consumed by about 78% and 66% of all households in the previous seven days. The most usual response was that beans were eaten as a complimentary product with rice/mealie meal/steamed bread. Beans are easily stored for future consumption and can also be used as a seed in the next growing season. Furthermore, both groups consumed potatoes, sugar, milk, and oils; these are some of the food items that fall into the high consumption bandwidth. Qualitative data indicated that starchy foods such as rice and mealie meal were seen as desirable, although cost prohibitive. 
The Type of Food Consumed by Household Members
Household Dietary Diversity Score (HDDS)
A Household Dietary Diversity Score was estimated so as to elicit a deeper understanding of the food groups consumed by households. The various food groups that different households consumed were used to compute the HDDS in a 24-h recall period. An independent samples t-test was performed to compare the status of household food security (proxied by the HDDS) of the two groups (that is, the "One Home One Garden" beneficiaries and non-beneficiaries) at a 0.05 significance level. The independent samples t-test (Levene's test-equal variances assumed) revealed a significant relationship between the two sample groups and the status of household food security of t(493) = 4.156, α < 0.001. Thus, the null hypothesis was rejected and we concluded that there is a statistically significant difference between the food security status of the "One Home One Garden" beneficiaries and the non-beneficiary group (households). The results revealed that the mean HDDS was 4.67 for all households; the mean HDDS values were 4.89 and 4.22 for the "One Home One Garden" beneficiaries and non-beneficiaries, respectively ( Table 4 ). The mean HDDS of the "One Home One Garden" beneficiaries was slightly higher than that of the total sample (all households), whereas the mean of the "One Home One Garden" non-beneficiaries was lower than the total sample mean. The HDDS results were further separated into three dietary classes; lowest diversity (three or less foods groups), medium diversity (between four and five food groups), and high diversity (six or more food groups). The results in Figure 2 revealed that the majority (about 50%) of the total sample-that is, about 61% of "One Home One Garden" beneficiaries versus 29% of the "One Home One Garden" non-beneficiaries-fell in the medium dietary diversity class/category (consumed four to five food groups). Furthermore, the results also revealed that the majority of all households-about 52% of the "One Home One Garden" beneficiaries versus about 19% of the "One Home One Garden" non-beneficiaries-consumed less than three food groups (classified as the lowest dietary diversity group). The justification for this finding could be that the "One Home One Garden" beneficiaries relied primarily on their own agricultural production and less on off-farm income such as government grants, whereas the "One Home One Garden" non-beneficiaries relied less on their own agricultural production and more on government social grants as food procurement sources (Table 4) . Lastly, it is interesting from these results to note that the "One Home One Garden" non-beneficiaries in the high dietary consumption category constituted a larger proportion (36%), as compared to about 20% of the "One Home One Garden" beneficiaries. Nonetheless, on average the "One Home One Garden" beneficiaries had better food dietary diversity than the non-beneficiary households. 
Household Food Consumption Score (HFCS)
The dietary diversity score, however, does not show the amount (quantity) of food a household consumed. Diet differs between seasons and other foods are presumed to be obtainable in large amounts and at lower costs for short periods. A Household Food Consumption Score (HFCS), a frequency-weighted HDDS, was further estimated as an indicator of dietary diversity and frequency of consumption by use of the frequency consumption of eight various food groups. The findings in Table 5 revealed that the majority (about 65%) of the "One Home One Garden" beneficiaries had an acceptable HFCS (≥35) as compared to 35% of the "One Home One Garden" non-beneficiaries in the same HFCS level, while the majority (about 54%) of the "One Home One Garden" non-beneficiaries had a borderline HFCS (21.5 to 35) as compared to 33% of the "One Home One Garden" beneficiaries in the same HFCS level. About 2% and 11% of the "One Home One Garden" beneficiaries and nonbeneficiaries, respectively, fell within the poor food consumption category. Overall, about 55% of all households had an acceptable food consumption score. Nonetheless, the "One Home One Garden" beneficiaries were better off than the "One Home One Garden" non-beneficiaries in their dietary levels of food consumption with regard to the HFCS. This finding is congruent with the mean HDDS results, as was expected. This supports the notion that the higher the HDDS, the more acceptable the HFCS [39] . 
The dietary diversity score, however, does not show the amount (quantity) of food a household consumed. Diet differs between seasons and other foods are presumed to be obtainable in large amounts and at lower costs for short periods. A Household Food Consumption Score (HFCS), a frequency-weighted HDDS, was further estimated as an indicator of dietary diversity and frequency of consumption by use of the frequency consumption of eight various food groups. The findings in Table 5 revealed that the majority (about 65%) of the "One Home One Garden" beneficiaries had an acceptable HFCS (≥35) as compared to 35% of the "One Home One Garden" non-beneficiaries in the same HFCS level, while the majority (about 54%) of the "One Home One Garden" non-beneficiaries had a borderline HFCS (21.5 to 35) as compared to 33% of the "One Home One Garden" beneficiaries in the same HFCS level. About 2% and 11% of the "One Home One Garden" beneficiaries and non-beneficiaries, respectively, fell within the poor food consumption category. Overall, about 55% of all households had an acceptable food consumption score. Nonetheless, the "One Home One Garden" beneficiaries were better off than the "One Home One Garden" non-beneficiaries in their dietary levels of food consumption with regard to the HFCS. This finding is congruent with the mean HDDS results, as was expected. This supports the notion that the higher the HDDS, the more acceptable the HFCS [39] . 
Bivariate Analysis between the Household Food Security Status (HDDS) and the Explanatory Variables
A bivariate correlation analysis ascertains whether there is an empirical relationship (association) between two variables in question. In the bivariate analysis, this paper makes use of the Pearson's r or Pearson product-moment correlation coefficients. Guided by the literature on the possible determinants of household food security status, 12 explanatory variables were inputted in the bivariate model. Seven were found to be significant (Table 6 ). Pearson's correlation coefficients with p < 0.05 were taken as significant. These variables included household size, household income (US$), education status, employment status, access to credit, receiving infrastructural support (irrigation), and participation in the "One Home One garden" programme. The significant variables from the bivariate analysis were subjected to further statistical analysis; the binary logistic regression model was employed to establish a better understanding of their influence in determining household food security status in Maphumulo. Table 6 .
Bivariate correlations between household food security status (HDDS) and the explanatory variables. ***; ** denote that the correlation is significant at the 0.01 and 0.05 levels (two-tailed); c could not be computed because at least one of the variables is constant. Source: Survey data (2015) computed from SPSS software (version 25). Sig.-significance level.
Binary Logistic Regression Model Results of the Determinants of Household Food Security Status (HDDS)
The variables that were significant from the bivariate analysis were subjected to a collinearity diagnosis using the variance inflation factors (VIF) test before running the binary logistic regression model.
Variance inflation factors estimate how much the variance is inflated. Many researchers suggest that explanatory variables with a high VIF (usually from 5 to 10 and above) suggest a problem of multicollinearity and that the violating predictors be excluded from the model. Two variables-employment status and participation in the "One Home One Garden" programme-had a VIF value higher than 10 and were thus excluded from further analysis. Table 7 presents the results of the combined analysis (for both the "One Home One Garden" beneficiaries and non-beneficiaries) from the binary logistic regression model on the determinants of household food security status in Maphumulo. The results were combined for ease of analysis and interpretation because it would be too lengthy and confusing to present separate results on the determinants of household food security status for the two groups in one analysis. Again, Table 6 shows that the independent variables showed significant association with the dependent variable in a combined analysis. Asterisks denote significant at the 1% ***; 5% **, and 10% * levels. Source: Survey data (2015) In the binary logistic regression modelling, although there is no consensus on the goodness of the model fit, the Hosmer and Lemeshow chi-square test is regarded as a more robust test of the model fitness, despite the fact that it is sometimes criticised. In contrast to most p-values, here a p-value greater than 0.05 (p ≥ 0.05) indicates a better fit of the model to data. As for this dataset, the p-value = 0.045 (p ≤ 0.05) was significant (as would be expected in a large sample) and the pseudo-Nagelkerke R Square (0.296) is quite low; this suggests that the model might not be a good fit (Table 7) . However, the −2 log likelihood (deviance) measure of how well the model explains variations in the outcome of interest has a chi-squared distribution and, similarly, the overall predictive power of the model (about 74%) is high, indicative of how well the model fitted the data. Five variables of the six that were finally tested in the binary logistic regression model were found to be significant in determining a household's food security status in Maphumulo. These variables include household income, education, access to credit, receiving infrastructural support (irrigation), and participation in the "One Home One Garden" programme.
The variable household income was found to be significant at the 1% level (p = 0.000) and had a negative correlation with the household food security status, which is in contrast to what was expected, with a beta coefficient (β) = −0.004 and an odds ratio (Exp(β)) = 0.996. The model predicts that for a one unit increase in income by a household, the household would be less likely to be food secure by 0.006 times while holding all other independent factors constant.
The variable education status was found to be significant at the 5% level (p = 0.036) and was positively correlated with the household food security status, as was expected, with a beta coefficient (β) = 0.817 and an odds ratio (Exp(β)) = 2.264. The model predicts that educational status would increase the odds of a household to be food secure while holding all other independent factors constant.
The variable access to credit was found to be significant at the 1% level (p = 0.002) and was negatively correlated with the household food security status of households, contrary to what was expected, with a beta coefficient (β) = −0.733 and an odds ratio (Exp(β)) = 0.481. The model predicts that when a household has access to credit, the odds of a household to be food secure is less likely while holding all other independent factors constant.
The variable infrastructural support (irrigation) with irrigation infrastructure taken as a proxy was found to be significant at the 1% level (p = 0.001) and was positively influenced the household food security status, with a beta coefficient (β) = 1.886 and an odds ratio (Exp(β)) = 6.591. The model predicts that with an improvement in infrastructural support from the government such as irrigation technology, the chances of a household becoming food secure will increase.
The variable participation in the "One Home One Garden" programme was found to be significant at the 1% level (p = 0.000) and positively influenced the household food security status, with a beta coefficient (β) = 1.259 and an odds ratio (Exp(β)) = 3.522. The model predicts that participation in the "One Home One Garden" programme by a household would improve the likelihood of a household to become food secure.
Discussion
This paper sought to analyse the determinants of the food security status of households in rural Maphumulo in the province of KZN in South Africa. This was achieved by first estimating the food security status between the "One Home One Garden" beneficiary and the non-beneficiary households in the study area. Taking HDDS and the HFCS as proxies for household food security with regards to dietary diversity and frequency of consumption, respectively, on average the "One Home One Garden" beneficiaries seem to be better off than their non-beneficiary counterparts. In both instances, households consumed mainly cereals. According to the FAO [61] , there is a global upward consumption trend of cereals; this supports the finding of this paper.
The descriptive results showed that households were mainly dominated by the elderly for both the "One Home One Garden" beneficiaries and the non-beneficiary households. There is no consensus as to the influence of age on the food security status of households. Other scholars, for example Arene and Anyaeji [62] and von Fintel and Pienaar [63] , are of the view that older farmers tend to be more food secure, while others contradict this, for example Mannaf and Uddin [42] and Adenike [54] . Some studies, such as those of Mango et al. [39] and Sekhampu [48] , could not establish any significant link between age and household food security status. In consonance with Mango et al. [39] and Sekhampu [48] , the bivariate analysis in this paper did not find a significant association between the age variable and the food security status of households in Maphumulo.
In both sampled groups, households had a low level of income (which was below the minimum wage for South Africa for employees in the farm and forestry workers' sectors-US$ 203.28) [64] . This may suggest that the ability by households to purchase food and have adequate diverse foods available at the household at all times is undermined. However, an analysis of the effect of household income on the food security status of households, although negative, showed that additional income of households seems to imply no change in food security status while holding all other independent factors constant. This is in contrast with our prior expectation, as well as findings throughout the literature, for example those of Mannaf and Uddin [42] , Sekhampu [48] , and Mark et al. [56] , that increasing the income of a household would increase the likelihood of a household to be food secure as it increases the means or ability to purchase food. This may be explainable in the sense that as households receive more income, they would want to satisfy needs other than food requirements and choose not to channel the additional income into their food baskets.
On average, all households' analyses revealed that the average farm size was about 6 hectares in Maphumulo. A farm of this size can be efficient if utilised properly to ensure household food security. Nonetheless, the bivariate analysis in this paper did not find a significant association between farm size and the food security status of households in Maphumulo. Gender was highlighted as an important predictor of household food security status by Elias et al. [53] . Males in both sampled groups were a minority, with females dominating as household heads. This is attributed to the fact that in most instances, men in rural areas migrate to urban areas in search of better employment opportunities. Nonetheless, the bivariate analysis in this paper did not find a significant association between the gender variable and the food security status of households in Maphumulo.
The descriptive results showed that respondents were of diverse levels of education. The results from both groups revealed that the respondents were literate and thus it can be inferred that the sampled households are able to utilise the information passed on to them efficiently. Therefore, it is expected that such households are more likely to participate in agricultural activities and more likely to boost their food production, thereby improving the likelihood of them being food secure. Again, education may expose households to diversified livelihood portfolios that are likely to increase food procurement means. The finding from this paper agrees with those of Agbola [43] and Mango et al. [44] , that education status has a positive correlation with household food security status.
The finding from this paper confirms the assertion of Musemwa et al. [65] that employment opportunities are still minimal, particularly in rural South Africa where the majority of people rely on government grants to secure food. Government social grants, as evident from the results, were the main source of food procurement by households. This was particularly true for the "One Home One Garden" non-beneficiaries, followed by their own agricultural production and market purchase, since most people were neither formally employed nor earning a stable income. Although the bivariate analysis suggested a significant association between employment status and household food security status, it was not possible in this paper to further determine its influence on the status of household food security in Maphumulo, as this variable was excluded from further analysis in the binary logistic regression model due to collinearity.
The descriptive results revealed that access to credit remains a stumbling block in rural South Africa [66] . Disappointingly, only a few households that belonged to the "One Home One Garden" beneficiaries and none of the "One Home One Garden" non-beneficiaries reported to have received any credit assistance from financial institutions. This finding could imply that respondents relied largely on informal credit networks. Throughout the literature, credit support is highlighted as a crucial aspect for promoting the food security status of households, as seen in Iftikhar [58] and Matchaya and Chilonda [67] . Surprisingly, the variable of access to credit was found to negatively influence the status of household food security in Maphumulo. This could be attributed to the fact that either formal credit facilities are not well exploited and/or probably that most households in Maphumulo (both the "One Home One Garden" beneficiaries and non-beneficiaries) were not receiving any formal credit support; rather, qualitative data suggested that they were more likely to depend on the informal credit sector within the community (such as stokvels, friends, and neighbours). Therefore, when household members borrow from the informal sector, the negative correlation may be the lower calorie and protein intake which may arise when the households have to repay the loan (at exorbitant rates). Again, it could also be due to the fact that the loan from the informal creditors was not enough in the first place to guarantee the intended investment and therefore households end up lowering their food consumption to make up for shortfalls.
Own agricultural production, together with market purchase, was reported as the second most important source of food procurement by all households. Own agricultural production, market purchase, and borrowing constituted the least common source of food procurement by households. This finding is supported by the FAO's [68] indication that in developing countries, only a few households rely on gardens as a major source of food to meet household consumption requirements. Apart from crop production, livestock farming is also an important livelihood strategy in rural areas, ensuring food security for many households within rural and peri-urban areas [69] . However, through the bivariate analysis, this paper did not find a significant association between practicing livestock farming and the food security status of households in Maphumulo.
Irrigation infrastructure is one of the major challenges facing a number of farming households due to the huge capital outlay needed to kick start its implementation. The results showed that the majority of households in Maphumulo relied on dryland farming systems and mentioned that they were experiencing a shortage of water for irrigation. Irrigation infrastructure empowers farming households to adopt more diversified cropping patterns and to change from low-value subsistence production to high-value market-oriented production, which has the potential to boost productivity and thus household food security. Irrigation infrastructure, used as a proxy for infrastructural support in this paper, was found to be a significant determinant of household food security status. This finding confirms the assertions by Dube [70] and Gohar et al. [71] that infrastructural irrigation support can improve the food security status of households.
Of interest in this paper is the assessment of whether participation in the "One Home One Garden" programme by beneficiary households influences their food security status compared to their non-beneficiary counterparts. The variable participation in the "One Home One Garden" programme was found to be a significant determinant of household food security status in Maphumulo. The results showed that participation in the "One Home One Garden" programme is likely to improve the likelihood of households becoming food secure. This may hold true given that the "One Home One Garden" programme beneficiaries, apart from receiving home gardening inputs and implements, received further assistance from the government through the DARD-provided extension services to households, such as training in agricultural production (relevant information about cropping practices including managerial skills and optimal input use). In contrast, the non-beneficiary households did not seem not to receive this kind of support. Participation in a government food security intervention programme by households is therefore crucial to empowering those households with their own food production, which is likely to improve the food security status by increasing their optimal production.
Conclusions and Policy Implications
The results presented in this paper provide evidence that food security still remains an issue in rural South Africa. The descriptive results confirmed that the majority of households that benefited from the "One Home One Garden" intervention programme had medium dietary diversity levels, as compared to the "One Home One Garden" non-beneficiaries, where the majority fell in the lowest food dietary diversity category. This finding confirms that although households can have access to food, from a nutritional perspective, households may still not be able to meet the dietary diversity requirements to be deemed as food secure. The lower dietary diversity level for the majority of "One Home One Garden" non-beneficiaries and the limited access to other food groups by the "One Home One Garden" beneficiaries is evidence that only a few households are truly food secure in Maphumulo. As a result, households usually eat what is available, what they grow in their gardens or farms, and what is affordable at any point in time.
The odds of being food secure in Maphumulo were determined by factors that include household income, education status, access to credit, receiving infrastructural support (irrigation), and participation in the "One Home One Garden" programme. These factors were found to be significant in improving the household food security status, save for household income and access to credit, which were found to be negatively correlated with the food security status of households in Maphumulo.
These findings highlight the importance of education, infrastructural irrigation support, and participation in a food security intervention initiative, such as the "One Home One Garden" programme, in boosting household food security status. Education is key in determining a household's food security status as it helps the members within a household to be aware of the available means and options of being receptive to new practices of farming, such as technological inputs, that are likely to boost the productivity of households and thus their food security status following a good yield and/or harvest. Again, education can mean that household members are able to diversify their livelihood portfolios, which can also improve a households' food supply.
Hardships associated with rain-fed farming systems such as drought, which greatly affects agricultural production, can be greatly reduced by investing in infrastructural irrigation support, especially for smallholder farmers. Vibrant infrastructural irrigation will then in turn improve productivity and thus guarantee food security for households.
The findings also highlight the importance of government food security intervention programmes. Participation in a food security intervention initiative (the "One Home One Garden" programme) was found to be a positive determinant of household food security status. Participation by households in a government food security intervention programme, if harnessed and made accessible to all, can potentially improve households' farming knowledge, increase production, and bring about household food security.
The findings from this paper have crucial implications for the government and other development agencies for improving household food security status in rural Maphumulo and other areas in general. Since own agricultural production and food purchasing, apart from government social grants (which create dependency), were among the major means to procure food by households in Maphumulo, mechanisms should be put in place that will promote own agricultural production through extension. This could be achieved by investments in education and agricultural infrastructure, giving priority to smallholder infrastructural irrigation, providing support for households that largely rely on rain-fed systems, and implementing government food security intervention programmes. Finally, it is recommended to undertake an in-depth inquiry on the household coping measures as well as the effect of household income (particularly government social grants) and access to credit in relation to household food security status so as to better understand the dynamics of this issue.
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